Effect of locus coeruleus denervation on levodopa-induced motor fluctuations in hemiparkinsonian rats.
Parkinson's disease (PD) is characterized not only by a progressive loss of dopaminergic neurons in the substantia nigra pars compacta (SNc) but also by a degeneration of locus coeruleus (LC) noradrenergic neurons. It has been suggested that deficient LC noradrenergic mechanisms might play a critical role in symptomatology and in the progression of PD. However, the effect of LC depletion on levodopa-induced motor complications, such as the motor fluctuations, is still unknown. Male Sprague-Dawley rats received 50 mg/kg intraperitoneal (i.p.) of [N-(2-chloroethyl)-N-ethyl-2-bromobenzylamine] (DSP-4) or saline 7 days before the day of 6-hydroxydopamine (6-OHDA, 8 microg) administration in the medial forebrain bundle. Four weeks later, animals were treated with levodopa (25 mg/kg with benserazide, twice at day, i.p.) for 22 days. Rotational behavior was measured on days 1 and 22 of levodopa administration. Tyrosine hydroxylase (TH) immunohistochemistry was performed to evaluate the neurodegeneration in the SNc and LC. Striatal dopamine transporter (DAT) immunohistochemistry was performed to evaluate DA depletion. As expected, levodopa administration decreased the duration of the motor response in the vehicle-pretreated group (P < 0.01). A potentiation of levodopa-induced shortening in the duration of motor response was not achieved after LC depletion since no significant differences were observed in the duration of rotational behavior between these two groups on day 22. In addition, LC depletion did not potentiate either the total number of rotations or the maximal peak of rotation induced by levodopa treatment. These results suggest that LC depletion might not be involved in the pathophysiology of levodopa-induced motor fluctuations.